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[57] ABSTRACT 

An image data filing apparatus is provided with a main 
device which records and/or reproduces image data with 
respect to the recording medium being set therein, a terminal 
device which is connected to the main device by commu- 
nication line and which records and/or reproduces image 
data with respect to the recording medium in the main 
device, a plurality of buffer memories for temporarily stor- 
ing the image data to be recorded to the recording medium 
or the image data reproduced from the recording medium, 
and control device which performs a multi-processing of 
recording operation or reproducing operation of the buffer 
memories. When a request from the main device and a 
request from the terminal device are simultaneously 
generated, according to those requests, the multi-processing 
is performed by the control device, as a result, those requests 
can simultaneously be processed. 

8 Claims, 12 Drawing Sheets 
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IMAGE DATA FILING APPARATUS 

This is a continuation of application Sen No. 8/083380, 
filed Jun. 28, 1993 abandoned, which is continuation of 
7/400,478 filed Aug. 30, 1989, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

The present invention relates to an image data filing 
apparatus which records image data in recording media and 
retrieves/reproduces it when necessary, and more 
particularly, to an image data filing apparatus which com- 
municates with other image data filing apparatus such as a 
terminal device connected thereto by communication line. 

2. Description of Related Art 

With increase in data and with rationalization of business 
management, there has been developed an image data filing 
apparatus which records image data of a large number of 
documents in such recording medium with mass storage as 
an optical disk and reproduces this recorded image data by 
a main device including this recording medium and which 
further can reproduce the image data recorded in the record- 
ing medium through communication line from a terminal 
device comprising a CRT display or a printer and an input 
device such as a keyboard, or also from a terminal device 
having the similar functions as the main device. 

This image data filing apparatus has made such advan- 
tages as that plural users can deal with image data and that 
users distant from the main device can deal with image data 
by using such a terminal device. 

When the number of optical disks is increased in order to 
record a lot of image data, there appears such an image data 
filing apparatus as is provided with plural sets of optical disk 
devices therein, wherein each optical disk is adapted to be 
set in each optical disk device, thereby, a user can always 
have a prompt response to his request for retrieval. 

When the number of optical disks, however, is more 
increased, it is difficult to provide in the image data filing 
apparatus the same number of costly optical disk devices as 
that of the increased optical disks to be filed therein. And 
when a user retrieves/reproduces and records image data 
with respect to an optical disk which is not being set in the 
optical disk device, he himself must set the required optical 
disk in the optical disk device, which results in such disad- 
vantages as that functional operations of the image data 
filing apparatus can not effectively be performed and that 
filing of the optical disks becomes complicated. As a result, 
those disadvantages greatly prevent the image data filing 
apparatus from effectively being used. 

A solution to the above-mentioned disadvantages is dis- 
closed such as in Japanese Patent Application Laid-Open 
No. 220167/1986, wherein there has been developed an 
image data filing apparatus which can readily file plural 
optical disks by connecting thereto an auto-disk-changer 
incorporating the optical disk device as a recording/ 
reproducing unit Saving the user's trouble to set optical 
disks therein by himself, the image data filing apparatus is 
more effectively used. 

In an image data filing apparatus having the auto- disk- 
changer incorporating the recording/reproducing unit 
therein and capable of reproducing the image data recorded 
in recording media such as optical disks stacked in the 
auto-disk-changer from the other image data filing apparatus 
through a communication line, there is a possibility that a 
request for reproduction (or for record) by the user of the 
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main device will simultaneously be generated with a request 
for reproduction (or for record) by the user of the terminal 
device. In this case, if the apparatus can perform processing 
by only either of those devices, the user of the other device 

5 must wait until the previous processing is finished, which 
disadvantage also results in preventing the image data filing 
apparatus from effectively being used. 

Further in such an image data filing apparatus having the 
auto-disk-changer as described above, compared to other 

i° image data filing apparatus, it takes longer time for setting 
the optical disk in the recording/reproducing unit and for 
removing the optical disk from it, unless the setting condi- 
tion of the optical disk in the recording/reproducing unit and 
the stack condition of the optical disk in the auto-disk- 

i5 changer are precisely filed. This significantly decreases the 
efficiency of the apparatus. 

SUMMARY OF THE INVENTION 

The foregoing disadvantages are overcome in accordance 
20 with the present invention. 

The image data filing apparatus of the invention is pro- 
vided with a main device which records and/or reproduces 
image data with respect to a recording medium detachably 
set therein, a terminal device which is connected to the main 
25 device via communication means and which records and/or 
reproduces image data with respect to the recording medium 
in the main device, plural buffer memories for temporarily 
storing the image data to be recorded in the recording 
medium or the image data reproduced from the recording 
30 medium, and control means which performs a multi- 
processing of recording or reproducing operation of the 
buffer memories in response to a request for record or for 
reproduction from both the main device and the terminal 
device so as to simultaneously control those operations in 
35 response to those requests. 

In the image data filing apparatus of the invention, when 
a request for record or for reproduction from a user of the 
main device is generated simultaneously with another 
^ request for record or for reproduction from a user of the 
terminal device, those requests are handled simultaneously 
by the control means which performs a multi-processing 
with respect to those requests from the both devices by each 
recording operation unit from one buffer memory or by each 
45 reproducing operation unit to one buffer memory. 

Further, in the image data filing apparatus of the 
invention, there is employed in the main device such a 
recording/reproducing means as of auto-changer type, that 
is, the means having an auto-disk-changer provided with a 
50 stack unit for stacking plural recording media, recording/ 
reproducing units for recording and reproducing image data 
with respect to the recording medium being set therein, and 
a carrier unit for carrying the recording medium between the 
stack unit and the recording/reproducing units. 
55 In another embodiment of the invention, there is 
employed in the main device such a recording/reproducing 
means of auto-changer type as described above, wherein one 
recording medium is adapted to be automatically returned to 
the stack unit from the recording/reproducing unit by the 
carrier unit, after the predetermined time has passed since a 
recording operation or reproducing operation with respect to 
the recording medium was finished. 

In a further embodiment of the invention, there is 
employed in the main device such a recording/reproducing 
means of auto-changer type as described above, wherein the 
stack condition of the recording media in the stack unit, the 
setting condition of the recording medium in the recording/ 
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reproducing unit, and such a recording/reproducing unit as disks 4 to be removable in plural shell-form portions divided 

having most formerly performed access operation with with each other, and a carrier unit 53 for carrying the optical 

respect to a recording medium being set therein are filed. disks 4 between the recordingfreproducing units 52 and the 

It is an object of the invention to provide an image data Can T g Cp °? ttan °J *£? ^ ^ 53 

filing apparatus which can simultaneously perform such 5 mdudes a ta^g-out, a reve^mg ^^a stackmg anda convey- 

handiing withrespect to both requests from the main device ?& of optical disks 4. The optical disfe .4 1 are ^wn e-once type 

and the terminal device that effective operation of the for example however, which are not hrmted to that, and 

apparatus can be obtained. magnetic disks may be used if detachable. Furthermore, the 

rr . , . . , , . . , A . main device A is connected to a terminal device B by 

It is another object of the invention to provide an image communicat ion line 20. 

data filing apparatus in which a user of the apparatus is not ^ unk % . g ferabl ^ rf mem . 

liable to wait for another processmg requested by another ^ a ^ J[ M ^ 

user to be finished. neously controls me plural register processes and retrieval/ 

It is a further object of the invention to provide an image re ading-out processings by undertaking time sharing, an 

data filing apparatus which can realize prompter response to 15 memory 202 which is controlled by the system 

a user's request by having such constitution as described control unit 2 01 and which temporarily stores such image 

above, data in one page as inputted from the scanner 1 or the image 

The above and further objects and features of the inven- data of the optical disk 4 after decode processing by an 

tion will more fully be apparent from the following detailed encoding/decoding circuit 205, a display memory 203 which 

description with accompanying drawings. 20 receives the image data stored in the image memory 202 and 

which temporarily stores the image data to be displayed on 

BRIEF DESCRIPTION OF THE DRAWINGS the CRj ^ sp]2Ly 3, a fl^ky contro l unit 204 for controlling 

FIG. 1 is a block diagram showing the whole configura- of data on the CRT display 3, the 

tion of an image data filing apparatus in accordance with the encoding/decoding circuit 205 which performs an encode 

invention- 25 Processing such as MH coding and MR coding to the image 

_ 0 ' ... , . - ^ - data sent from the image memory 202 and which performs 

FIG. 2 is a block dia^am showmg tbc configuration of a to the daia sent from each buffer 

ternunal device connected to a main device by commum- memory 2 & a of buffer memories 206 each of 

00 e * which receives both the encoded data from the encoding/ 

FIG. 3 is a schematic view showing a format of an 30 decoding circuit 205 and the encoded data reproduced from 

auto-changer control file; ^ optical ^ 4 ^ whicn temporarily stores them while 

FIG. 4 is a schematic view showing a format of an operating itself as a buffer for communication, a retrieval file 

operation control file; 207 which receives recording start address, recorded data 

FIGS. 5 and 6 are schematic views of display screens of length of encoded data, attribute data such as size and 

a CRT display; 35 resolution of image data of optical disk 4, and the retrieval 

FIG. 7 is a flow chart showing procedure of setting the *** such 35 titie «"* w .<* d given with respect to the 

specified optical disk in a recording/reproducing unit in an . b y a and wruch then files them as retaeval 

auto-disk-changer; data, a retrieval data record unit 208 and a retrieval data 

_, 0 0 ft ' . . , u • *t u 1 reproduction unit 209 for performing recording/reproducing 

HGS.8,9, and 11 are block* ^gra^ showmg the whole £^ ^ £ retrieval file 207, an auto- 

configuration of another embodiment of the invention; cn ^ ger control u £ 210 for contr oUing both the stack 

FIG. 10 is a flow chart showing functional operation in condition of optical disk 4 in the stack unit 51 and the setting 

such an embodiment as illustrated in FIG. 9; and condition of the optical disks 4 in the reccrding/reproducing 

FIG. 12 is a schematic view showing one example of unit 52 in the auto-disk-changer 5, an auto-changer control 

historical data of the auto-changer control file in such an 45 file 211 for filing such conditions as referred to above, a 

embodiment as illustrated in FIG. 11. recording/reproducing operation control unit 212 which 

controls whether the recordingfrejroducing unit 52 in the 

DESCRIPTION OF THE PREFERRED auto-disk-changer 5 is performing a recording/reproducing 

EMBODIMENTS operation with respect to the optical disk 4 being set therein 

In FIG. 1, reference character A designates a main device 50 or not and whether the optical disk 4 is being carried 

which is composed of a main control unit 2 for controlling between the stack unit 51 and the recording/reproducing unit 

the image data filing apparatus and such each member 52 by the carrier unit 53 or not an operation control file 213 

connected to the main control unit 2 as will be described for filing such conditions of controlling the operations as 

below. Such members, connected to the main control unit 2 described above, and a communication control unit 214 for 

are as follows: a scanner 1 as an image reading device which 55 controlling such communication with the terminal device B 

optically scans to read originals of image data such as as performed through communication line 20. 

documents to be recorded in the image data filing apparatus FIG. 2 is a block diagram showing the configuration of the 

and which then converts it in the form of dot data so as to terminal device B. The terminal device B is preferably 

be outputted, a keyboard 7 which is provided with a mouse composed of a terminal control unit 12 for controlling the 

8 as a pointing device and which inputs both the retrieval 60 tenninal device B and components connected to the terminal 

data such as title and key word and the input data such as control unit 12 as follows: a scanner 11 as an image reading 

various kinds of control signals, a CRT display 3 for device which optically scans to read originals of image data 

displaying the image data, and an auto-disk-changer 5 such as documents to be recorded in the image data filing 

whose mechanism is well known for its automatic setting of apparatus and which then converts it in the form of dot data 

optical disks 4 into the recording/reproducing units 52, 65 so as to be outputted, a keyboard 17 which is provided with 

provided with plural recording/reproducing units 52 as an a mouse 18 as a pointing device and which inputs both the 

optical disk device, a stack unit 51 for stacking plural optical retrieval data such as title and key word and the input data 
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such as various kinds of control signals, and a CRT display one file files one condition (state). At this time, recording 
13 for displaying the image data. designates only processing in which image data in the buffer 
The terminal control unit 12 is preferably composed of memory is read-out to be written in the optical disk, register 
components as follows: a system control unit 121 for processing includes processings before and after recording, 
performing various controls, an image memory 122 which is 5 that is, includes a series of processings, with an execution 
controlled by the system control unit 121 and which tern- order preferably including — selecting optical disk — 
porarily stores such image data in one page as inputted from inputting retrieval— data — processing as shown in FIG. 
the scanner 11 or the image data of the optical disk 4 after 7 — recording — recording start address, retrieval data and the 
decode processing by an encoding/decoding circuit 125, a like to the retrieval file. And, reproduction designates only 
display memory 123 which receives the image data stored in 10 processing in which image data in the optical disk is read-out 
the image memory 122 and which temporarily stores the to be written in the buffer memory, reading-out processing 
image data to be displayed on the CRT display 13, a display includes a series of processings, execution order — similar 
control unit 124 for controlling the display of the image data processing as shown in FLG. 7— reading-out address and the 
displayed on the CRT display 13, the encoding/decoding like from the retrieval file — reproduction — decode process- 
circuit 125 which performs an encode processing to the 1$ frg. 

image data sent from the image memory 122 and a decode Now ^^0^ operation of such image data filing appa- 

processing to the data sent from buffer memories 126, the ratus of ^ foye^on as h av ing aforementioned constitution 

buffer memories 126 each of which temporarily stores the w ^ be described below. 

encoded data sent from the encoding/decoding circuit 125 . . . . , . . . « . 

' \T ~T " " Z A? * • nnA 0 First, register processing of image data in the mam device 

while operating itself as a buffer for communication, ana a 00 , . 7 j . * 1 TT . . °„ - . , . . . 

^ k . e 7. t -i>vt *~ „ ™™ A is referred to below. Having inputted the image data to be 

communication control unit 127 for controlling sucn com- . t ^ . . 0 ~ M . - _ 

. "7 Jf . j . A , a*u„»~u recorded to the image memory 202 by the scanner 1, a user 

mumcauon with the main device A as performed through the *\ . ' \f f u * a*** k,r 

. . r - A r specifies to start register processing or the image data by 

communication line 2U. operating the keyboard 7, and then the system control unit 

FIG. 3 is a scheme view showing a format of toe ^ x in the CRT display 3 such a list of the optical 

auto-changer control file 211. In the auto-changer control 75 disk 4^ m ^ ^ ^ ^ appara tus of the 

file 211, there are filed, in this order, the number (N) of ^ showfl m HG 5 ^ user> ^ spedfies ^ 

recording/reproducing units 52, data (a) composed of two ^ ^ 4 for rccordijlg ^ ^ from me ^ 

bytes which shows whether optical disk 4 is being set or not m b ^ me mouse 8 (to ^ mouse -cursor 

in each recordmg/reproducing unit 52, the number (L) of fof w ^ te of keyboard 7 (t0 m one of its 

optical disks capable of being stacked in stack unit 51, and 30 numeric ^ corxespoildiD g t0 the filing number of the 

data (b) composed of two bytes which shows the stack ^ ^ The tem ^ol unit 201, then, displays 

condition in plural portions in stack unit 51. If the optical ^ retrieva l-data-input screen as shown in FIG. 6 in the 

disk 4 is not being set, the setting-condition data (a) is shown ^ ^ , 3 ^ ^ mputs &e retrieval ^ such 

as "0" in both two bytes, and on the contrary, if the optical M ^ and ^ word ^ respect to me data he is 

disk 4 is being set, the position (1~L) of stack unit 51 in 35 goin g to record by usmg me keyboard 7, and havmgmpiitted 

which the optical disk4 in setting has been stacked is stored ^ ^ ^ he ^ to execute re ^ ster by &e 

in the first byte and such data as showing either face of the keyboard 7 

set optical disk capable of being recorded/reproduced is * ' _ . _ . . ^ . # . 

stored in the second byte. Referring to the stack-condition ™L 7 is a flow chart showing the procedure of from the 

data (b), one byte is corresponding to either face of the 40 ste P after register execution step to the step before recording 

optical disk 4 and so does consecutive two bytes to one sheet operation step. 

(intheorderfromAfacetoBface)of the optical disk 4, and When the execution of register is specified, the system 
those data of two bytes in sheets capable of being stacked are control unit 201 first receives both the condition whether the 
stored in the order of corresponding positions thereto in the required optical disk is being used or not and the operation- 
stock unit 51. If the optical disk 4 is not being stacked in the 45 condition of reccroin^reproducing units 52 from the opera- 
stack unit 51, "0" is stored in each byte, and if the optical tion control file 213 through the reccrding/reproducing 
disk 4 is stacked, optical-disk-filing number (number shown operation control unit 212 (Step SI). At mis time, unless the 
in FIG. 5 which will be mentioned later) with respect to the use-state (c) of optical disk is in no use (=0) (Step S2:YES), 
face of this optical disk 4 is stored. However, even if the register processing is finished, which fact being displayed on 
optical disk 4 removed from the stack unit 51 is being set in 50 toe CRT display 3 so as to show it to the user. If the required 
the recording/reproducing unit 52, the number is adapted to optical disk is in not being used (FIG. 4(c) =0), having set 
be maintained (not to be "0"). foe use-state (c) to be in registering (=2) (Step S3), the 
FIG. 4 is a schematic view showing a format of the ^stem control unit 201 receives both the settmg condition 
operation control file 213. In the operation control file 213, of optical disk in recording/reproducing unit 52 and the 
the number (M) of optical disks and use-state data (c) 55 stack condition of optical disk in stack unit 51 from the 
showing the condition whether each optical disk is being setting data (a) and the stack data (b) of the auto-changer 
used or not are filed in the order of optical-disk-filing control file 211 through the auto-changer control unit 210 
number, and the number (N) of recording/reproducing units (^ te P S4)- 

52 and operation-state data (d) showing the operation- The system unit 201, then, checks whether the required 

condition of each recording/reproducing unit 52 are filed in 60 optical disk is in the auto-disk-changer 5 or not from the 

the order of the number of recordmgfreproducing units. Data stack data (b) (Step S5), and if not, register processing is 

(c) shows whether each optical disk 4 is being registered, or finished, which fact being displayed on the CRT display 3. 

being read out or not, and data (d) shows whether an optical On the contrary, if the required optical disk is therein (Step 

disk is being recorded/reproduced in each recording/ S5:YES), it is checked whether the required optical disk is 

reproducing unit 52 or being conveyed to each recording/ 65 being set in recording/reproducing unit 52 or not according 

reproducing unit 52. The files 211, 213 file two conditions to the setting data (a) (Step SQ. If it is set therein (Step 

(states) respectively, but it also may be constructed such that S6:YES), the operation-state (d) is set to be in recording/ 
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reproducing (=1) (Step S13) and such recording operation of 
image data as will be referred to later is processed. 

If the required optical disk is not being set (Step S6:NO), 
all the recording/reproducing units 52 are checked one by 
one in order to know whether there is any recording/ 
reproducing unit 52 having no optical disk 4 therein or not 
by the process of Steps S7-S10, and if there is, next 
processing is proceeded to Steps S11-S12, and if not, 
processing proceeds to Steps S14-S20. In the Steps 
S11-S12, the operation-state (d) is set to be in carrying (=2) 
first and then the required optical disk is sent from the stack 
unit 51 by operation of the carrier unit 52 so as to be set in 
the recording/reproducing unit 52 having no optical disk 4 
therein. In Steps S14-S20, having checked the recording/ 
reproducing unit 52 whose operation-state (d) is in no use 
(=0) (Steps S14-S17), and if there is any recording/ 
reproducing unit 52 not being operated, the operation-state 
(d) is made to be in carrying (=2), and the optical disk 4 set 
in the recording/reproducing unit 52 not being operated is 
returned to the stack unit 51 by the carrier unit 53, and then 
the required optical disk is sent from the stack unit 51 to this 
recording/reproducing unit 52 by the carrier unit 53 (Steps 
S18-S20). The portion of the stack unit 51 in which the 
optical disk 4 is returned can be acknowledged according to 
the setting condition data (a) of auto-changer control file 
211. 

Having performed processings of such Steps S12 and S20 
as described above, the operation-state (d) is made to be in 
recording/reproducing (=1) so as to proceed to such record- 
ing operation of the image data as will be referred to later. 

In addition, if there is no recording/reproducing unit 52 
not being operated in Steps S14-S17, the register processing 
is finished, which fact being displayed on the CRT display 
3. Obviously seen in Steps S16-S20, unless the operation- 
state (d) is in no operation (=0), the optical disk in recording/ 
reproducing state is prevented from a carrying operation. 
Because the operation-state (d) is renewed page after page of 
image data as described below, a carrying operation can not 
be performed on the optical disk in the middle of recording/ 
reproducing of image data in one page. Image data signifi- 
cant in page units aren't recorded/reproduced in small 
pieces. 

Now recording operation of the image data will be 
described below. 

Having performed such processing as shown in FIG. 7, 
the system control unit 201 specifies a start of compression 
encoding processing of image data with respect to the 
encoding/decoding circuit 205, and at this time, the system 
control unit 201 also specifies address of the buffer memory 
206 for storing encoded data with respect to the encoding 
decoding circuit 205. The use-condition of the buffer memo- 
ries 206 is controlled by the system control unit 201. Being 
specified the compression encoding processing, the 
encoding/decoding circuit 205 reads out the image data 
stored in the image memory 202 one after another to perform 
the compression encoding processing thereto, and writes the 
encoded data into the specified buffer memory 206. Having 
performed the compression encoding processing in one 
buffer memory, the encoding/decoding circuit 205 transmits 
the fact to the system control unit 201. The system control 
unit 201, then, sends the encoded data stored in the buffer 
memory 206 to the recording/reproducing unit 52, where the 
encoded data is recorded in the optical disk 4. 

Such processing as described above is repeated until all 
the compression encoding processing and recording opera- 
tion of the image data in one page is finished. At this time, 
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the system control unit 201 is adapted to be capable of 
simultaneously controlling another processing by using time 
sharing. 

Next, the system control unit 201 sets the operation-state 

5 (d) to be in no operation (=0), and files the recording start 
address, the recorded data length and the attribute data such 
as size and resolution of data image when the recording 
operation is performed, and the retrieval data such as title 
and key word previously inputted therein, all into the 

10 retrieval file 207 through the retrieval data record unit 208. 
At last, the system control unit 201 sets the use-state (c) to 
be in no use (=0). 

Now register processing from the terminal device B with 
respect to the optical disk filed in the main device A will be 

15 described below. Hie undescribed operation control in this 
register processing by using the auto-changer control file 
211 and the operation control file 213 is performed in the 
same way as described above in the register processing in 
the main device A. 

Having specified the register of the image data by the 
keyboard 17, the system control unit 121 requests the whole 
data of the optical disks 4 filed in the main device A with 
respect to the main device A through both the communica- 

25 tion control unit 127 and communication line 20. This 
request is transmitted to the system control unit 201 of the 
main control unit 2 through the communication control unit 
214. The system control unit 201, then, sends the whole data 
of the optical disk 4 filed in the main device A to the 

3Q communication control unit 214, and further sends it to the 
terminal device B through the communication line 20. The 
whole data of the optical disk 4 received by the communi- 
cation control unit 127 is, then, sent to the system control 
unit 121 so as to be stored in the display memory 123 in the 
form of display format. As a result, such a list of the optical 
disks 4 as shown in FIG. 5 is to be displayed on the CRT 
display 13 of the terminal device B. 

The user of the terminal device B specifies the required 
optical disk 4 from the list displayed on the CRT display 13 

40 by operating the mouse 18 or the keyboard 17. After the 
optical disk 4 is specified, the system control unit 121 
receives the data on the retrieval-data-input screen (retrieval 
system data) from the main control unit 2 in the same way 
as described above and then displays such retrieval-data- 

45 input screen as shown in FIG. 6 on the CRT display 13. The 
user, men, inputs the retrieval data such as title and key word 
by operating the keyboard 17 or the mouse 18 so as to 
specify the execution of register. 
After a start of the execution of register is specified, the 

50 system control unit 121 outputs both the inputted retrieval 
data and a request for register to the main control unit 2 
through the communication control unit 127. Having 
received the request for register, the main control unit 2 
performs such processing procedure as shown in FIG. 7 in 

55 the same way as the register processing therein. At this time, 
unless the use-state (c) of the required optical disk is in no 
use (Step S2:YES), if the required optical disk 4 is not being 
in the auto-disk-changer 5 (Step S5:NO), and if there is no 
recording/reproducing unit 52 not being operated (Step 

50 S15:YES)» the main control unit 2 delivers that fact to the 
terminal device B. Having received the fact, the system 
control unit 121 of the terminal device B displays it on the 
CRT display 13 so as to finish the register processing. 
After preparation for recording operation has finished, the 

65 system control unit 201 transmits the fact to the terminal 
device B. The system control unit 121, then, specifies a start 
of compression encoding processing of image data with 
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respect to the encoding/decoding circuit 125. At this time, it S3 in FIG. 7, respectively. In other words, only when the 
also specifies address of the buffer memory 126 for staring optical disk 4 is not being registered, the reading-out pro- 
encoded data with respect to the encoding/decoding circuit cessing is proceeded. At this time, the system control unit 
125. The use-condition of the buffer memory 126 is con- 201 updates both the content of auto-changer control file 211 
trolled by the system control unit 121. Being specified the s and the operation control file 213 in the same way as in such 
compression encoding processing, the encoding/decoding register processing as described above, 
circuit 125 reads out the image data stored in the image The system control unit 201, from the retrieval file 207, 
memory 122 one after another so as to perform the com- reproduces the recording start address, the recorded data 
pression encoding processing thereto, and writes the length and the attribute data of image data with respect to the 
encoded data into the specified buffer memory 126. Having 10 optical disk 4 in which the encoded data is recorded, and 
performed the compression encoding processing in one according to them, it operates the recording/reproducing unit 
buffer memory, the encoding/decoding circuit 125 transmits 52 in which the required optical disk is being set so as to read 
the fact to the system control unit 121. The system control ou t the encoded data of image data from the optical disk 4 
unit 121, then, transmits the encoded data in the buffer t o the buffer memory 206. At this time, the reading-out 
memory 126 to the main control unit 2 through the com- 15 operation is performed in one buffer memory unit, and at the 
muni cation control unit 127. time when the operation in one buffer memory is finished, 

Until the compression encoding processing and the trans- the encoding/decoding circuit 205 is activated so that the 

mission processing of the image data in one page is finished, image data being decoded by the encoding/decoding circuit 

such processing as described above is repeated. 205 is stored in the image memory 202 one after another. 

In the main control unit 2, the encoded data transmitted 20 When the encodingAiecoding circuit 205 is activated, the 

from the terminal device B through the communication system control unit 201 specifies the buffer memory 206 in 

control unit 214 is received in the buffer memory 206 which the encoded data is being stored with respect to the 

specified by the system control unit 201, and having encoding/decoding circuit 205. Having performed the 

received the encoded data in one buffer memory, which fact decode processing in one buffer memory, the encoding/ 

is transmitted to the system control unit 201. The system 25 decoding circuit 205 transmits the fact to the system control 

control unit 201, then, sends the encoded data stored in the unit 201. 

buffer memory 206 to the recording/reproducing unit 52, Such processing as described above is repeated until 

where the encoded data is recorded in the optical disk 4. reading-out of the image data in one page is finished. At mis 

Such processing as described above is repeated until the time, the system control unit 201 is adapted to be capable of 

receiving operation and recording operation of the image 30 simultaneously controlling anomer processing by using time 

data in one page is finished sharing. When reading-out of the image data in one page is 

All the encoded data is transmitted from the terminal finished, the use-state (c) is set in no use (=0) and the 

device B, which fact is delivered to the main control unit 2. operation-state (d) is set in no operation (=0). 

The system control unit 201, then, writes the relevant data 35 The image data stored in the image memory 202 is sent 

into the auto-changer control file 211, the operation control further to the display memory 203 so as to be displayed on 

file 213, and the retrieval file 207, and transmits a finish of the CRT display 3 by the display control unit 204. 

the register processing to the terminal device B. Now will be described reading-out processing from the 

Now reading-out processing of image data in the main terminal device B with respect to the image data recorded in 

device A will be referred to below. 40 the optical disk filed in the main device A 

When reading-out processing of image data is specified When a start of reading-out processing of image data is 

by the keyboard 7, the system control unit 201 displays the specified by the keyboard 17 in the terminal device B, in the 

list of the optical disks on the CRT display 3 in the same way same way as in register processing from the terminal device 

as the register processing. When the user selects the required B, the whole data of optical disks 4 is requested to the main 

optical disk by operating the keyboard 7, the system control 45 control unit 2 and the list of the optical disks 4 is displayed 

unit 201 displays the retrieval-condition-input screen on the on the CRT display 13. When the user specifies the required 

CRT display 3. The user, then, inputs the retrieval condition optical disk 4 by operating the keyboard 17 and the like, the 

such as tide and key word by operating the keyboard 7 so as system control unit 121, in the same way as in register 

to specify the execution of retrieval After the execution of processing from the terminal device B, requests the data of 

retrieval is specified, the system control unit 201 reproduces 50 retrieval-condition-input screen (retrieval system data) to 

the retrieval file 207 through the retrieval data reproduction the main control unit 2 so as to be displayed on the CRT 

unit 209, retrieves the image data meeting the retrieval display 13. 

condition previously inputted, and then displays the list of Having inputted retrieval condition such as title and key 

the retrieved result on the CRT display 3. If there is no word, the user of the terminal device B specifies the execu- 

required image data in the list displayed on the CRT display 55 tion of retrieval by operating the keyboard 17. After speci- 

3, the same retrieval as described above is performed with fying the execution of retrieval, the system control unit 121 

varied retrieval condition. On the contrary, if there is the transmits both the retrieval condition and the request for 

required image data, the user specifies the image data by retrieval to the main control unit 2 through the communi- 

operating the keyboard 7. cation control unit 127. The request for retrieval is delivered 

In the same way as in such register processing as 60 to the system control unit 201 of the main control unit 2 

described above, the system control unit 201 performs such through the communication line 20 and communication 

processing as shown in FIG. 7 so as to prepare for repro- control unit 214. The system control unit 201, in the same 

ducing operation of the encoded data stored in optical disk way as such in retrieval processing as aforementioned, 

However, in the case of this reading-out processing, (c)=l or reproduces the retrieval data from the retrieval file 207 and 

2 ("in read-out registering") is changed to (c)=2 ("in 65 then retrieves the image data meeting the received retrieval 

registering'*) in Step S2, so is (c)<-2 ("use-state<-in condition so as to transmit the retrieval result to the terminal 

registering") to (c)f-l ("use-state«-in reading out") in Step device B through the communication control unit 214. 
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Having received the retrieved result, according to it, the reading-out with respect to the same recording medium (the 

system control unit 121 displays the list of the retrieved same optical disk), aforementioned four processings are 

result on the CRT display 13. If there is no required image handled by multi-processing by each recording operation 

data in the list displayed on the CRT display 13, the same unit from one buffer memory 206 to optical disk or by each 

retrieval is performed with varied retrieval condition. On the 5 reproducing operation unit from optical disk to one buffer 

other hand, if there is the required image data, the user memory 206, thereby the user can simultaneously execute 

specifies the image data by operating the keyboard 17. such processings as described above. 

The system control unit 121 transmits such numbers for In this embodiment, mere is provided in the main device 

identifying the specified image data as file number and page the auto-disk-changer having the recording/reproducing 

number to the main device A through the communication 1° unit, the stack unit and the carrier unit, and there is provided 

control unit 127 and communication line 20. The system in the main control unit the auto-changer control unit for 

control unit 201, in the same way as in reading-out in the controlling both the setting condition in the recording/ 

main device A, prepares for reproducing operation and then reproducing unit and the stack condition in the stack unit and 

transmits the preparation result to the terminal device B. At the recording/reproducing operation control unit for control- 

this time, when the preparation for reproducing operation is is ling both whether the optical disk being set is performing 

of normal termination, the system control unit 201 receives recording/reproducing operation or not and whether the 

the recording start address, the recorded data length and the optical disk is being carried or not by the carrier unit, 

attribute data of the image data read out from the retrieval whereby, operations of both the recording/reproducing unit 

file 207, out of which the attribute data being sent to the and the carrier unit are controlled. As a result, while the 

terminal device B when the preparation result is transmitted. 20 recording or reproducing operation for image data in one 

Having received the fact that reproducing operation can not page is performed, the optical disk being in recording/ 

be performed, the system control unit 121 of the terminal reproducing is not liable to be returned because of another 

device B displays a message showing the fact on the CRT request for processing. 

display 13 so as to finish the read-out processing. ^ addition, optical disks set in such recording reproduc- 

When the preparation for reproducing operation is of 25 ing units irrespective of carrying operation can always be 

normal termination, the system control unit 201 operates the accessed. Furthermore, another recording operation with 

recording/reproducing unit 52 being set in the required respect to the optical disk being in recording by another 

optical disk 4 according to the recording start address and request is not liable to be performed 

recorded data length and then reads out the encoded data of # g 0es without saying that the present invention is appli- 

the image data from the required optical disk 4 to the buffer 30 t0 sucn apparatus as provided with any terminal 

memory 206. At this time, this reading-out operation is device performing duplex communication with a main 

performed in one buffer memory unit, and at the time when device by communication means, 

reading-out operation in one buffer memory is finished, the Furtfaer in ^ embodiment of the invention, all the 

read-out encoded data in the buffer memory 206 is trans- reC ording/reprc>ducing units are set to be of auto-changer 

nutted to the terminal device B through the commumcauon ^ howevei . it ^ be adaptcd ^ for example) mat one unit 

control unit 214. 152 of me recording/reproducing units is of manual 

Such processing is repeated until all the image data exchanger type and all of the others 52 are of auto-changer 

(encoded data) in one page is read out and transmitted, and type as shown in FIG. 8. 

after it being transmitted, whichfact being transmitted to the ^ Nowwillbe described two other examples of image data 

terminal device B. ^3^5 0 f me present invention which can make 

In the terminal device B , the buffer memory 126 specified improvement in its prompt response to user' s request. Those 

by the system control unit 121 receives the encoded data sent m 0 f sucn a smg i e image data filing apparatus as not being 

from the main device A, and every time after receiving the connected to a terminal device. 

encoded data in one buffer memory, which fact being 45 fi G . 9 is a block diagram showing an arrangement of one 

transmitted to the system control unit 121. Having received embodiment, wherein those elements numbered identically 

the fact, the system control unit 121 activates the encoding/ with &e embodiment of FIG. 1 perform the same or similar 

decoding circuit 125 so that it reads out the received encoded functioilSt na 10is aflow chart showing operation of this 

data in the buffer memory 126 one by one, and then performs embodiment. There is provided in the main control unit 2 N 

decode processing for them so as to write the decoded data 5Q pieces of 1hQS£ 215 which starts from me ^ when 

into the ; image memory 122. When the enco<^^aecoding ^ N iece£J of ^ rccordin g^eproducing unit 52 finishes 

circuit 125 is activated, Oie system control units 121 speci- a recordmg operation or reproducing operation with respect 

fies the buffer memory 126 in which 1 the encoded data ^ to me optical disks 4 bemg set merem. When the optical disk 

stored with respect to the encodrng/decoding circuit 125, 4 is set k ^ n . m (1 £ nSiN) recoromg/reproducing unit 52 

and every time after the encoder/decorder circuit performs 55 (Ste pS23:YES)andmepredeternmiedtmie(10 

decode processing of data in one buffer memory, the e le) has ^ ^ me ^^poiiting timer 215 (Step 

encoding/decooing circuit 125 delivers the fact to the system S24: YES), the fact that the predetermined time has passed is 

control unit 121, transmitted from the timer 215 to the system control unit 

Such processing as described above is repeated until the 201. Having received the fact, the system control unit 201 

receiving and decode processing of image data in one page ^ sets me operation-state (d) in the n-th (l^n^N) recording/ 

are finished. reproducing unit 52 to be in carrying (=2) (Step S25), and 

The image data written in the image memory 122 is then gives the carrier unit 53 a return command for the 

further sent to the display memory 123 so as to be displayed optical disk 4 set in the n-th recording/reproducing unit 52 

on the CRT display 13 by the display control unit 124. so as to carry the optical disk 4 to the stack unit 51 (Step 

Since the system control unit 201 is operated by using 65 S26). Then setting condition (a) in the n-th recording/ 

time sharing, unless there is generated such simultaneous reproducing unit 52 is set to be not in setting (=00) (Step 

processings as of the register and register or the register and S27), and the operation-state (d) in the n-th recording/ 
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reproducing unit 52 is set to be in no operation (=0) (Step 
S28). Such operations as described above are performed 
with respect to all the N pieces of recording/reproducing 
units 52 in the right order. In the embodiment, since an 
optical disk 4 that is not being recorded or reproduced for the 
predetermined time is returned automatically to the stack 
unit 51, unrequited optical disks 4 are not subject to be set 
in the recording/reproducing unit 52 for a long time and 
processings according to next requests can promptly be 
performed. 

FIG. 11 is a block diagram showing an arrangement of the 
other embodiment, wherein those elements numbered iden- 
tically with the embodiment of FIG. 1 perform the same or 
similar functions. In this embodiment, the auto-changer 
control file 211 files historical data on operation of the 
recording/reproducing unit 52 in addition to both the setting 
condition of optical disk 4 in the recording/reproducing unit 
52 and the stack condition of the optical disk 4 in the stack 
unit 51. FIG. 12 shows one example of the historical data in 
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case of there being provided with three recording/ 20 further comprising: 



said control means responsive to a first request from said 
main device and a second request from said terminal 
device within said main device for controlling the 
recording and reproducing of image data and simulta- 
neously performing both of said first and second 
requests, said first and said second requests each caus- 
ing said control means to perform one of transferring 
image data from said buffer memories to one of said 
recording/reproducing units and transferring image 
data from another of said recording/reproducing units 
to said buffer memories; and 
means for inhibiting a carry operation with respect to one 
of the recording media associated with one of said first 
and second requests while the recording media is 
already in use in connection with the other of said first 
and second requests, whereby one of said first and 
second requests does not interrupt the other of said first 
and second requests, said means for inhibiting con- 
trolled by said control means. 
2. An image data filing apparatus as set forth in claim 1, 



reproducing units, in which initial value of each byte is set 
to be 'XT, and every time a recording or reproducing 
operation is performed, the number of such recording/ 
reproducing unit 52 as has been used is written in the 
right-most byte and the number of such recording/ 25 
reproducing unit 52 as was used last time is shifted to the left 
byte one by one. By filing such data, the recording/ 
reproducing unit 52 having not formerly performed an 
access to a recording medium is specified and plural 
recording/reproducing units 52 can effectively be used 

In all the aforementioned embodiments, optical disks are 
used as recording media, however, other recording media 
such as a magnetic disk and a magneto-optic disk are 
similarly applicable. 

As this invention may be embodied in several forms 
without departing from the spirit of essential characteristics 
thereof, the present embodiment is therefore illustrative and 
not restrictive, since the scope of the invention is defined by 
the appended claims rather than by the description preceding ^ 
them, and all changes that fall within the mets and bounds 
of the claims, or equivalence of such meets and bounds 
thereof are therefore intended to be embraced by the claims. 

What is claimed is: 

1. An image data filing apparatus, comprising: 
a main device having a plurality of recording/reproducing 
units, each of said recordmg/reproducing units record- 
ing at least one of a plurality of image data of at least 
one of a plurality of documents to one of a plurality of 
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first filing means within the main device and controlled by 
the control means for filing both the stack condition of 
recording media in said stack unit and the setting 
condition of recording medium in said recording/ 
reproducing unit. 

3. An image data filing apparatus as set forth in claim 1, 
further comprising: 

second filing means within the main device and controlled 
by the control means for filing both the use-state of 
recording media and the operation-state of each 
recording/reproducing unit. 

4. An image data filing apparatus as set forth in claim 1, 
wherein said main device is provided with automatic media- 
changing means and one manual media-changer. 

5. An image data filing apparatus as set forth in claim 1, 
wherein said main device further has 

first filing means within the main device for filing the 
stack condition of recording media in said stack unit, 
and 

second filing means within the main device for filing the 
setting condition of any recording media in said 
recording/reproducing units 

whereby the control means will select the recording/ 
reproducing unit in which one of said the recording 
media will next be set based on the conditions filed in 
the first and second filing means. 

6. An image data filing apparatus as in claim 1 wherein 



said recording/reproducing units are responsive to said con- 

recording media set therein and reproducing said image 50 trol means such that the transferring of image data with 

data from said one recording medium, said main device respect to one of said receding/reproducing units will be 

having media-changing means provided with a stack uninterrupted while a carry operation is performed with 

unit for stacking said recording media, and a carrier respect to another of said recording/reproducing units, 

unit responsive to control means for performing a 7. An image data filing apparatus as set forth in claim 1, 

carrying operation of carrying one of the recording 55 wherein said main device further has 



media between said stack unit and said recording/ 
reproducing units; 
a terminal device connected to said main device and 
communicating control data and said image data ther- 
ebetween to cause said main device to perform at least 60 
one of recording said image data to a recording medium 
and reproducing said image data from a recording 
medium; 

a plurality of buffer memories within said main device far 
temporarily storing said image data to be recorded in a 65 
recording medium or said image data reproduced from 
a recording medium; 



timer means within the main device for detecting a time 
interval since the completion of transfer of image data 
with respect to the one of said recording media set in a 
particular recording/reproducing unit, and 
carrier control means within the main device and respon- 
sive to said timer means for controlling said carrier unit 
so that the one recording medium set in the particular 
recording/reproducing unit is returned to said stack 
unit, if said time interval exceeds a predetermined 
value. 

8. An image data filing apparatus as in claim 5 wherein 
said control means is further responsive to said second filing 
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means whereby when all of the recording/reproducing units one of said recording media that has most formerly trans- 
contain one of said recording media and a recording/ f erred image data with said buffer memories, 
reproducing unit is needed for one of said recording media 

in said stack unit, a carry operation will be performed on the ***** 
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